Purpose: This study aims to identify how problem-based learning (PBL) has been implemented in Korean medical education, and how it is evaluated by each medical school. Methods: For this study, a total of 40 medical schools in Korea were surveyed via e-mail. The survey tool was a questionnaire consisting of 22 questions which was developed independently by the researchers. Results: Of the 40 medical schools, 35 schools were implementing PBL programs in their medical curriculum, while five were found not currently to be running the program. A large number of the schools which introduced PBL (30 schools, 85.7%) used a hybrid PBL model. In over 70% of the medical schools surveyed, professors evaluated the effects of PBL as positive. Most medical schools (85.7%) stated they would maintain or expand their use of PBL. However, the lack of understanding and skeptical attitude of the faculty on PBL, the lack of self-study time and passive attitude of students, insufficiency of good PBL cases, and the perfunctory PBL introduction for school accreditation interfere with the successful PBL. Conclusion: PBL has been incorporated in Korean medical curriculum as hybrid PBL type. It is analyzed that intensive tutor training and good PBL case development are necessary for the success and effective operation of PBL. 
Introduction
Problem-Based Learning (PBL) has been implemented in the official curriculum in Korea since the 1990s, after being introduced to medical schools in the 1980s as a new method that overcame the weakness of the subjectcentered curriculum [1, 2] . The University of Ulsan medical school became the first medical school in Korea to implement PBL in its official curriculum for secondyear students in 1991, while Sungkyunkwan University School of Medicine is Korea's only school that provides PBL curriculum for all first and second year courses starting from 1998. According to a survey conducted in 1999, 15 schools (37.5%) have implemented PBL, and 13 schools were scheduled to implement it [1] . the Korean Medical Education Report showed that 38 schools (95%) were implementing it [3] . Many schools are currently continuing to operate PBL, but some have not yet introduced it while others have suspended its implementation.
Although PBL has been implemented in many medical schools as a new learning method for several years, there has so far been a lack of nationwide researches to analyze and summarize the trends of PBL through a specific investigation into its current status. In terms of an overall investigation into PBL, the Research Group of PBL Tutorial (RGPT) conducted a "nationwide study on the status of PBL" in 1998, at a time when PBL started to be introduced in Korea [1] ; and in the study on the status of education for the Korean Medical Education Report in 2013 [3] , only a simple survey regarding PBL was carried out. As this survey was focused on identifying formal aspects such as whether to implement PBL, the implementation period, credit provision and PBL room, it was impossible to grasp in detail how the PBL courses were run. The lack of well-organized research results has made it difficult to understand the operation methods of other schools. In addition, schools that want to adopt PBL or other schools that want to know how to manage PBL in order to improve their PBL program often have to contact every single school that uses PBL. 
Methods

Subjects
The survey targeted all 40 medical schools in Korea.
Medical schools surveyed include 16 medical schools with 6-year undergraduate program (40.4%), 15 medical schools with 4-year graduate program (37.5%), and nine medical schools with dual-mode program (22.5%).
Professors in charge of PBL or belonging to the department of medical education were selected as survey respondents. All of the subjects responded to the survey, and then data of the 35 schools (87.5%) which answered they were implementing PBL were analyzed. For the five schools which answered that they had not introduced PBL or currently suspended the implementation, the reasons were investigated.
Methods
The questionnaire of this study was prepared so that the researcher could identify the specific PBL status by referring to the existing literature [1, 3, 4] . It was also developed so that respondents could respond, on the basis of a 5-point Likert scale, to 22 items: whether PBL was implemented, and its operational characteristics (three questions); school years subject to PBL and how to proceed (nine questions); facility (one question); assessment method (one question); and satisfaction with and problems related to PBL (eight questions). Content validity of the developed questionnaire was secured through a review by two professors in charge of PBL and an education major. The primary survey was conducted by e-mail in December 2014, and subsequently, the 23 medical schools which did not give responses were asked to answer the questionnaire again from May to July, 2016. Frequencies and percentages were calculated for the answers to multiple-choice questions, while the responses to short essay questions were subject to content analysis. The analysis was performed using IBM SPSS ver. 22.0 for Windows (IBM Corp., Armonk, USA) and p<0.05 was considered significant. This survey was conducted with the consent of each university. (Table 2 ).
In terms of the school year in which PBL is implemented, 31 schools (88.6%) implemented it in the second year, 29 schools (82.9%) in the first year, five schools (14.3%) in the third year, and two schools (5.7%) in the premedical course (Table 2 ).
Number of PBL sessions per week and connection to related lectures
When PBL sessions per week were surveyed, it was found that 11 schools (31.4%) had one session per week;
five schools (14.3%) two sessions per week; and 10 schools (28.6%) three sessions per week.
When the placement of related lectures in the hybrid PBL was examined, it was found that 16 schools with one or two sessions per week were operating PBL in parallel with lectures; nine of the 10 schools which had three sessions per week were operating PBL in a block form;
one school was implementing PBL in parallel with lectures three times per week.
To the survey question on whether PBL was provided before or after the related lecture, it was found that PBL was provided before the related lecture in seven schools (20.0%), while the related lecture was followed by PBL in six schools (17.1%). In 22 schools (62.9%), the order of lecture and PBL was not connected.
PBL class environment, operation, and management
When PBL case exposure methods were surveyed, it was found that 33 schools (94.2%) were using paper printouts. In addition to printed materials, videos
showing real patients were used in six schools (17.1%),
videos showing simulated patients were used in two schools (5.7%), and simulated patients were provided in two schools (5.7%). This means that various encounters with case materials were used for PBL. When the number of students per group was surveyed, it was found that the number of students per group in 11 schools (31.4%) was five to seven, but over half of schools, 24 schools (68.6%), organized groups of eight to 10 students.
When the number of rooms used for PBL was surveyed, it was found that three schools (8.6%) had less than or equal to five PBL rooms; 13 schools (37.1%) had six to 10 PBL rooms; 18 schools (51.4%) had 11 PBL rooms or more. When the number of nominal PBL rooms was calculated considering the number of students per PBL group and the total number of students of each school, the result was that there was 100% or higher exclusive space compared to the number in 27 schools, and approximately 70% to 95% exclusive space in other schools.
To the question regarding who was in charge of PBL course operation, it was found that the department of medical education, the administrative office, and a dedicated professor or the PBL tutorial committee were operating PBL in 25 schools (71.4%), three schools (8.6%), and seven schools (20.0%), respectively. This shows different entities were in charge of PBL in different schools.
PBL tutor participation and role
In all the schools that responded, tutors were participating in the class. One school had a small number of tutors managing several groups. Respondents stated that the course was led by students, with the tutor mostly acting as an observer and an evaluator.
PBL evaluation method
All schools were using "student assessment by tutor" as a PBL evaluation method. In response to the question on which evaluation items were being used in each school, it was found that evaluation items included attendance 
Opinions about PBL's effects
When professors were surveyed on PBL's effects, 24 schools (68.6%) answered that PBL was effective. To the question "Do students seem satisfied with PBL?" 29 schools (82.9%) answered "yes" (Fig. 2) . In relation to the question "Which part of the PBL seems to be effective?" nine items were presented and respondents were asked to
give multiple responses on a scale of 1 point to 4 points (1 point=not important at all, 2 points=not important, 3 points=important, 4 points=very important). Based on the total score of each item, the items that were evaluated as effective included "collaborative learning" (Table 3) .
To find out what items made PBL ineffective, on the other hand, 11 items were presented and respondents were asked to give multiple responses to them on a scale of 1 point to 4 points, as mentioned above. As a result, the evaluation score ranged from 2.85 points to 1.41 points: "students' passive attitude" (2.85±0.82 points), "lack of tutor training" (2.70±0.91 points), "discomfort at PBL discussion" (2.36±1.06 points), "lack of understanding of PBL among students" (2.33±0.88 points), "lack of self-learning time" (2.19±1.18 points), "insincere attitude of tutor" (2.15±1.10 points), "shortage of tutors" (2.15±1.23 points), "lack of cases" (2.07±1.11 points), "uncertainty of PBL learning with no correct answers"
(1.85±0.82 points), "perfunctory PBL practice for school accreditation" (1.71±0.94 points), and "shortage of PBL learning facilities" (1.41±0.69 points) ( Table 4 ).
Tasks for the successful implementation of PBL
To the question on whether there were plans to maintain the operation of the PBL, 19 schools (54.3%) answered that PBL would remain at its current levels; 11 schools (31.4%) answered that they would expand PBL; two schools (5.7%) answered they would entrust the operation of PBL to professors in charge; two schools (5.7%) answered that they would reduce the operation of PBL; and one school (2.9%) answered that it would use PBL along with team-based learning. To the question on the highest priority task for the successful implementation of PBL, respondents mentioned tutor training (15 times), orientation for students (10 times), resolving the tutor shortage (10 times), resolving the difficulties in case development (9 times), improving the passive attitude of students in PBL discussion (6 times), changing professors' skepticism about PBL (4 times), and securing PBL class time in the curriculum (3 times). In addition to these, the issue of a lack of space was mentioned (once), the lowest in the priority order (Table 5 ).
Opinions of the schools which did not implement PBL
Of the five schools which said they did not implement PBL, four schools had suspended PBL after implementing it, and the remaining one school had never implemented PBL. To the question regarding why these schools did not implement PBL, they mentioned insufficiency of professor participation, professors' negative perceptions regarding PBL, and reduced motivation and efficacy of learning due to PBL cases' transfer to next school year and their exposure to students prior to class. The four schools that had suspended their implementation of PBL said that they replaced PBL with evidence-based medicine or a clinical presentation (CP) course.
Discussion
According to the results, 35 of the 40 Korean medical schools (87.5%) that responded to the questionnaire were confirmed as implementing PBL. In a study of the status of PBL in several Asian countries, it was found that PBL was being implemented in over 90% of medical schools in Japan [5] , 50% to 70% of medical schools in Indonesia [6] , and 100% of medical schools in Taiwan: a total of 12 schools [7] . Considering this, the status of PBL thinking that what the professor has not taught the students in class will not be learned. In other words, because they perceive the most effective means of transmitting knowledge as "lectures", they are worried that if lectures are reduced and PBL classes are increased, students will not acquire sufficient medical knowledge. Second, professors point out that there may be some inaccurate knowledge among the contents that students learn through PBL discussion. Citing the concern that students collect data from unreliable blogs on Internet instead of referring to verified medical literature, PBL tutors are concerned that the information students bring up during discussions or submit as assignments may be not accurate medical knowledge. In other words, professors tend not to trust in the accuracy and depth of the knowledge students learn through PBL.
In that sense, professors who view PBL with skepticism consider lectures as the most reliable way to acquire accurate medical knowledge from an expert. This is interpreted as consistent with the result of opinion of professors giving the lowest score to the "in-depth learning" survey question related to the effectiveness of PBL. Third, some professors say that the process of discussion among students during PBL is a waste of time.
Professors think that students can acquire knowledge easily and quickly through lectures. In the PBL, however, students have to gather for a few hours to gather the same knowledge they can get from the lecture, and this discussion sometimes goes in the wrong direction. Professors will negatively view a series of learning processes through the PBL. The researchers estimate that such professors and schools with negative stance on PBL will hesitate to introduce a PBL-oriented curriculum.
Through analyzing the factors that inhibit the effects of PBL, the following two points were noted: First, students felt uncomfortable with discussion in PBL. In particular, students tended to be cautious about expressing their opinion in front of a tutor who has authority. They were also reluctant to speak in class unless they were completely sure of something, because they sometimes get negative feedback when they say the wrong thing in class. This leads to a learning climate in which it is better to stay still than to speak incorrectly, which also hinders active discussion. In fact, tutors point out that students tend to talk less when learning topics in PBL that had not been dealt with previously in a lecture than when learning topics that had already been taught in a lecture, because in the former case they are dealing with a lot of information that they do not know.
Second, students said they felt uncomfortable contradicting or criticizing other students' views. They were worried that such criticism might hurt other students' feelings because they are peers who have to share much time during lectures, PBL courses, and clerkship until graduation. In that sense, the researchers interpret that such a cultural climate can influence the activeness of discussion during a PBL course.
In relation to this, a study by Mahbubani [8] that Asia is a more authoritarian society. The cultural differences could be one of the reasons why Korean students have a somewhat passive attitude in the PBL discussion [9] . However, while acknowledging that cultural characteristics play a role, Khoo [10] insisted that the characteristics found in PBL at Asian medical schools, such as passive discussion participation, are likely a phenomenon that will be limited to the beginning of its implementation, and if the class atmosphere changes, even Asian students can be expected to actively join in PBL discussion. We agree with opinion of Khoo [10] . The changed learning atmosphere is highly likely to lead Korean medical school students to involve themselves in PBL discussion.
Indeed, during PBL training at an overseas medical school, we witnessed Korean students actively participating in the discussion and enjoying PBL without the pressure of the test.
PBL and traditional curriculum have different student evaluation systems. In other words, students are evaluated as pass or fail in the PBL, and ranked by grades in the traditional curriculum. Therefore, if the existing curriculum and the PBL curriculum are competing, students are likely to consider PBL section of the curriculum to be optional time as the conventional course is already too demanding [11] . Students are expected to want tutors to act as a facilitator rather than an evaluator. The authors suggest that in order to create a safe atmosphere, the tutor should be present in class but minimize their intervention. Yeo and Chang [4] reported that according to a survey of student preference regarding the presence of a tutor in PBL class, students did not want authoritative tutors but considered the presence of a tutor was helpful in creating an academic atmosphere. A study by Chung et al. [12] also showed that 59.5% of students did not want their tutors to intervene in discussion, and wanted them only to make final comments. Khoo [10] proposed a method of conducting class without tutors. The results of such studies imply that creating a safe academic atmosphere is necessary for active discussion.
In addition, it was confirmed again that faculty results of this study will be able to be used as a useful tool for school trying to introduce or improve PBL and to determine the appropriate approach to PBL.
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